Page 1 of 3 
Docket No. 4678 



Box Patent Application 
Assistant Commissioner of Patents 
gWashington, D,C. 20231 



c 



NEW APPLICATION TRANSMITTAL 



H 
O 



Transmitted herewith for filing is the patent application of : 

Inventor(s): Yan P. Bielek and William W. Sullivan 

For (title): COMPOSITE SUBSTRATE WITH ADHESIVE 

AND FERROMAGNETIC PROPERTIES 



o 

H 



1. Type of Application 




Utility 
l~l Design 

2. Benefit of Prior U.S. Application(s) Under 35 U.S.C. §120 

This application is a: 



Divisional 
Continuation 

Continuing Patent Application (CPA) 
Continuation-in-part (CIP), 



and hereby claims benefit under 35 U.S.C. §120 to the following applications: 



SERIAL NUMBER 


FILING DATE 


None 





3. Benefit of Non-U.S. AppUcation Under 35 U.S.C. §119(a)-(d) 

This application claims priority under 35 U.S.C. §119(a)-(d) to the following foreign 



CERTIFICATE OF EXPRESS MAIL UNDER 37 C.F.R. §1,10 

I hereby certify that this New ^plication Transmittal and the documents referred to as enclosed therein arc being deposited with the United States 
Postal Service on this date August 12, 1999 in an envelope as •'E5q)rcss Mail Post Office to Addressee" Mailing Label Number EL368172191US 
addressed to the: Assistant Commissioner of Patents, Washington, I>*&,n2023L 





a pplication(s) and/or inventor certificate(s): 



COUNTRY 


APPLN. NUMBER 


FILING DATE 


None 







Certified copy(ies) of the application(s) and/or inventor certificate's fi-om which priority 
is claimed: 



is(are) attached; 
will follow. 



Benefit of Provisional AppUcation Under 35 U.S.C. §119(e) 



This application claims priority to the following provisional application(s): 



SERIAL NUMBER 


FILING DATE 


None 





Papers Enclosed Which Are Requu-ed For Filmg Date Under 37 C.F.R. §1.53 



12 Pages of Specification, including claims and abstract 



Sheets of Drawing 



Additional Papers Enclosed 



□ 
□ 



□ 



Declaration and Power of Attorney 
Preliminary Amendment 

Information Disclosure Statement (37 CFR 1.98), Form PT04449 and a copy of 
each cited reference 
Assignment and Form PTO-1595 
Small Entity Declaration 

This application is/will be assigned to insert name of assignee if claiming sm. ent. 
Declaration of Biological Deposit 

Submission of "Sequence Listing" computer readable copy and/or amendment 
pertaining thereto for biotechnology invention containing nucleotide and/or amino 
acid sequences. 
Other 



Application Filing Fee Calculation 



A» ^ Utility Application 



FEE CALCULATION: 



Total Claims 



9 - 20 - 0 x$18 = $ 0 



Independent Claims: 3 - 3 

Basic Fee: 

Multiple-Dependent-Claim Fee : 



0 x$78 



$ 0 
$ 760 
$ 



Total of the Above Calculations: 



$ 760.00 



B. 

C. 
D. 



Amendment canceling extra claims enclosed. 
Amendment deleting multiple dependencies enclosed. 
Fee for extra claims is not being paid at this time. 

Design application - $310 $ 

Application Filing Fee Sub-Total $ 

Less 50% reduction for small entity $■ 

Non-English Specification - $130 $ 



TOTAL FILING FEE 



$ 760.00 



Payment 



Enclosed 

Check in the amount of the Total Filing Fee set forth above. 
Charge Account No. 19-0079 in the amount of Total Filing Fee set forth 
above. A duplicate of this transmittal is attached. 



3 Not Enclosed 



Respectfully submitted. 




William E. Hilton 
Reg. No. 35,192 

Samuels, Gauthier & Stevens LLP 
225 Franklin Street, Suite 3300 
Boston, MA. 02110 
(617) 426-9180 
Extension 111 



PATENT APPLICATION 

OF 

YAN P. BBELEK, AND 
WILLIAM W. SULLIVAN 

FOR 

COMPOSITE SUBSTRATE WITH 
ADHESIVE AND FERROMAGNETIC PROPERTIES 



BACKGROUND OF THE INVENTION 

The invention relates generally to ferromagnetic films and composites, and particularly 
relates to flexible ferromagnetic composite substrates that may be applied to other substrates and 
articles. 

Ferromagnetic films are generally films that include a magnetic material or a material that 
is capable of being magnetized. Such fihns are ubiquitous, finding application in a wide variety 
of commercial and educational uses. Flexible ferromagnetic fihns and composites are particularly 
suitable for a variety of uses including novelty items, white boards, advertisements, and hosts of 

applications for temporary signage. 

Although such ferromagnetic films generally attach or stick well to magnetic and certain 
other metallic surfaces, they do not attach well to all surfaces such as those includmg glass, 
plastic, wood, paper etc. Materials and composites tiiat include ferromagnetic material and an 
exposed adhesive material are known to be suitable for use in jommg two articles togetiier m a 
sandwich construction, but such composites are not suitable for use in applications where the 
composite includes a prmt receptive material that is exposed during use. For example neither the 
magnetic sttips (20) disclosed in U.S. Patent No. 5,366,070 nor tiie marker tape (10) disclosed 
in U.S. Patent No. 4,442,152, are suitable for use m temporary signage, at least, because tiiey 
are designed to be permanently sandwiched between other articles. 

U.S. Patent No. 4,996,110 (tiie '110 patent) discloses a white board including a layer of 
a sheet-like magnet (5) adhered by an adhesive (3) to a polyester fihn (2). The sheet-like magnet 
(5) is disclosed to have magnetic properties as well as a Ught adhering property. The '110 patent 
discloses that white boards of tiie '110 patent are preferably used for application to steel surfaces 



wherein the light adhesive property inhibits movement of the white board during use. The '110 
patent also discloses that due to the light adhering property, the white board may be adhered to 
glass, decorative wood plate, and coated aluminum plates. Such white boards, however, do not 
exhibit sufficient adhesion to non-ferrous metallic surfaces to be suitable for a wide variety of 
5 uses. This is, in part, due to the fact that increasing the ratio by weight of ferromagnetic material 
to adhesive material in the sheet-like magnet generally decreases the adhesive strength of the 
adhesive material, while decreasing the ratio by weight of ferromagnetic material to adhesive 
material detracts from the magnetic strength of the sheet-like material. 

There is a need, therefore, for a substrate that exhibits sufficient adhesive and 
f^O ferromagnetic properties to be suitable for use in a wide variety of applications. Specifically, 
i j there is a need for a substrate that provides a strong adhesive force on its surfiace, yet also includes 
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M sufficient ferromagnetic material that the substrate may either produce a strong magnetic field or 
L, respond sufficiently to a strong magnetic field. 

0.5 SUMMARY OF THE INVENTION 

The invention provides a flexible composite substrate that includes a flexible carrier, a first 
adhesive and a second adhesive. The first adhesive is adhered to the flexible carrier and includes 
ferromagnetic material. The second adhesive is adhered to the first adhesive, and removably 
applies the flexible composite substrate to a receiving surface. The second adhesive has an 
20 adhesive strength that is greater than the adhesive strength of the fkst material. In various 
embodiments, composites of the invention may include carriers that are removable from the 
composite after the composite is applied to a receiving surface. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The following detailed description of the illustrated embodiments may be further 
understood with reference to the accompanying drawings in which: 

Figure 1 shows an illustrative view of a composite structure in accordance with an 
5 embodiment of the invention; and 

Figures 2A - 2C show illustrative views of a composite structure in accordance with 
another embodiment of the invention. 

The drawings are for illustrative purposes only and are not to scale. 

So DETAILED DESCRIPTION OF THE ILLUSTRATED EMBODIMENTS 

lj As shown in Figure 1, a conq)osite substrate 10 of an embodiment of the invention inchides 

a flexible carrier fihn 12 that may be formed of any of a variety of polymers, including but not 
limited to polyacetate, polyacrylate, polyester, polyethylene, polypropylene, other polyolefins and 
u mixed polyolefins, polyvinyl chloride, polyimides, poly amides, polyurethanes, polystyrene, as 
^15 well as numerous polystyrene blends and graft polymers. The film 12 may be clear or colored, 
and may be print receptive in various embodiments. The fitai 12 may be rendered print receptive 
by coating, co-extruding, and plasma deposition, as well as various further techniques for 
oxidizing materials. Also, various inks exhibit a particular adhesion to certain fihns, which 
facilitates printing on such fihns. In further embodiments, the print receptive material may be 
20 erasable, and composites of the invention may be used for white boards. For example, the 
material may be designed to provide that the ink remain on the surface of the material (instead of 
penetrating the material), and the ink may therefore be easily wiped from the material as desired. 
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The composite substrate 10 of Figure 1 further includes a layer 14 that includes a 
ferromagnetic material 15 in, for example, a powdered or particulate form. The ferromagnetic 
material 15 may be any of steel, iron oxide ferrite, magnetite, iron, nickel, cobalt, etc., and the 
size of the particles may be between 1 nm to 5 mm. The particles are dispersed into a flexible 
5 binder which may be formed of polyurethane, polyester, and polyolefins, as well as a pressure 
sensitive adhesive. Adding a sufficient amount of the ferromagnetic material to a binder formed 
of a pressure sensitive adhesive, however, significantly decreases the strength (or tack) of the 
pressure sensitive adhesive. The ratio by weight of ferromagnetic material to binder material may 
be from about 4 / 10 to about 9/1, and is preferably in the range of about 7.5 / 2.5 to about 9 

'~ ^? 

flo / 1 . The binder material should also permit uniform distribution of the ferromagnetic material 
yj within the binder, and form a sufficient adhesion with the film 12. 

# As an example, the ferromagnetic adhesive layer 14 may be formed of 85 parts stainless 

steel particulate 410L with a particle size rated at 325 mesh as sold by Ametek, Specialty Products 
2 Division, of the town of Eighty Four, Pennsylvania. The resin may be formed of 15 parts (solids) 
\§15 of VITEL™ 3350 polyester resin as sold by Bostic, Inc. of Middleton, Massachusetts. The 
VITEL™ resin together with the stainless steel particulate, adheres sufficiently well to the carrier, 
but would not adhere sufficiently well to a wide variety of receiving surfaces to which composites 
of the mvention may be applied. The combined VITEL™ ferromagnetic coating may be applied 
to several types of films, such as a 2 mil thick white polyester film. This coating may be applied 
20 to a thickness in the range from about 1 to 10 mils, and is preferably in the range of about 2 to 



5 mils. 




A layer of pressure sensitive adhesive 16, together with a release liner 18 may then be 
applied to the ferromagnetic adhesive layer 14. The pressure sensitive adhesive 16 may be formed 
of an acrylic such as Robond 7627 as sold by Rohm & Haas of Philadelphia, Pennsylvania; or 
Acrylic 80-1054 as sold by National Starch and Chemical Co. in Somerville, New Jersey; or GMS 
788 as sold by Solutia of Springfield, Massachusetts; or may be a rubber based pressure sensitive 
adhesive such as PSA 36-6083 as sold by National Starch and Chemical Company. The adhesive 
may be deposited to a thickness in the range of about 0.7 mils to about 5.0 mils, and is preferably 
in the range of about 1 .0 mils to about 2.0 mils. 

In various embodiments, conq)osites of the invention may be incorporated into a polymeric 



§0 sheet, or combined with polymeric material through processes such as co-extrusion, extrusion 
1 coatmg and laminating. For example, a white polyester fihn may be extrusion coated with the 
j ferromagnetic adhesive layer. Such a composite may be printed or decorated, and affixed to other 
L articles to produce wall displays or other commercial or educational graphic displays. 
* As shown in Figures 2A - 2C, in another embodiment, a composite of the invention 20 

|l5 may include a separable (and optionally printable) carrier 22, a ferromagnetic adhesive layer 24, 
a layer of pressure sensitive adhesive 26, and a release liner 28. The ferromagnetic adhesive layer 
includes ferromagnetic particulate material 25 as discussed above, and further mcludes a coating 
23 of a print receptive material thereon. During use, the release Imer 28 may be removed (as 
shown in Figure 2A), and the composite may be applied to a receiving surface 29 (as shown in 
2 0 Figure 2B). The bond between the carrier 22 and the coating 23 of the ferromagnetic adhesive 
layer 24 may be achieved by selection of materials such that the coating 23 and layer 24 have 
simile surface energies. This bond should be less strong than the adhesive bond between the 
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adhesive 26 and the receiving surface 29. As shown in Figure 2C, the carrier 22 may then be 
separated from the remaining composite, leaving the ferromagnetic adhesive material 24 (with the 
coating 23) and the pressure sensitive adhesive 26 on the article 29. This procedure permits 
extremely thin frangible composites of the mvention to be applied to a wide variety of articles. 
5 Such frangible composites, in fact, lack sufficient structural strength to maintain their structural 
integrity if they are not in contact with (and thereby supported by) either a carrier or a receivmg 
surface. In fiirther embodiments, a heat activated adhesive may be employed in a composite that 
is extrusion or in-mold laminated to a polymeric substrate. 

Composite substrates of the invention may be used to form a wide variety of items such 
%0 as novelty items, white board surfaces, advertisements, and temporary signage etc. Composites 
M of the invention are receptive to magnets, permitting such composites to be used together with 
In other articles to render the other articles receptive to magnets. For example, a composite of the 
" mvention may be appUed to some or all of a non-ferromagnetic surface via the adhesive. Magnets, 
W such as flexible magnets bearing graphics or text (as well as other types of magnets) may then be 
;Sl5 applied to the composites. Suice the adhesive is designed to be a temporary adhesive, the 
composites may later be removed, stored, and re-used. 

In fiirther embodiments, by choosmg the proper metal to metal oxide ratio, the resulting 
magnetically susceptible coating may be modified to be a magnetic coatmg via a post-coating 
exposure to a high magnetic field. Such a composite (with a magnetized material on the surface) 
20 is suitable for use with games and promotional items where a flat magnetic surface is desirable, 
and the structural components are non-magnetic. 
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Those skilled in the art will appreciate that modifications and variations may be made to 
die above disclosed embodiments widiout departmg from the spirit and scope of the invention. 
What is claimed is: 
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1 1. A flexible composite substrate comprising: 

2 a flexible carrier; 

3 a first adhesive adhered to said flexible carrier, said first adhesive including ferromagnetic 

4 material and having a first adhesive strength; and 

5 a second adhesive adhered to said first adhesive, said second adhesive for removably 
S applying said flexible composite to a receiving surface, and having a second adhesive strength that 
7 is greater than said first adhesive strength. 

1 2. A flexible composite substrate as claimed in clahn 1, wherein said flexible carrier may be 

Li 

^ 2 separated from said first adhesive after said composite is applied via said second adhesive to the 

3 receiving surface. 

^ 1 3. A flexible composite substrate as claimed in claim 1, wherein said flexible carrier includes 

W 2 a print receptive surface thereon, 

"^1 4. A flexible composite substrate comprising: 

2 a flexible carrier; 

3 a first layer on one side of said flexible carrier, said first layer having a first adhesive 

4 strength and including ferromagnetic material, a first adhesive material for adhering said first layer 

5 to said flexible carrier, and a print receptive surface on one side thereof; and 
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8 



a second layer including a pressure sensitive second adhesive on said first layer for 
removably applying said flexible composite substrate to a receiving surface, said second adhesive 
having a second adhesive strength that is greater than said fnst adhesive strength. 



1 5. A flexible composite substrate as claimed in claim 4, wherein said flexible carrier may be 

2 separated from said first layer after said composite substrate is applied via said second adhesive 

3 to the receivmg surface. 



1 6. A flexible composite substrate comprising: 
:^ 2 a flexible carrier; 

1.1 3 a frangible first layer on one side of said flexible carrier, said frangible fkst layer 



4 including ferromagnetic material, a first adhesive material having a first adhesive strength for 

L 5 adhering said frangible first layer to said flexible carrier, and a print receptive surface on one side 

6 thereof; and 

■fi 7 a frangible second layer including a second adhesive having a second adhesive strength that 

8 is greater than said first adhesive strength on said flexible carrier for removably applying said 

9 frangible first layer and said frangible second layer to a receiving surface. 



1 7. A method of forming a flexible composite substrate comprising the steps of: 

2 providing a flexible carrier; 

3 applying a first adhesive to one side of said flexible carrier, said first adhesive having a 

4 fnst adhesive strength and including ferromagnetic material; and 
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5 applying a second adhesive to said first adhesive, said second adhesive having a second 

6 adhesive strength that is greater than said first adhesive strength. 

18. A method of forming a flexible composite substrate as claimed in claim 7, wherein said 

2 method further comprises the step of applying said composite substrate to a receiving surface. 

1 9. A method of forming a flexible composite substrate as claimed in claim 8, wherein said 

2 method further comprises the step of separating said carrier from said first adhesive after said 

3 second adhesive has been applied to said receiving surface. 




ABSTRACT 

A flexible composite substrate is disclosed and includes a flexible carrier, a first adhesive 
and a second adhesive. The first adhesive is adhered to the flexible carrier and includes 
ferromagnetic material. The second adhesive is adhered to the first adhesive, and is for removably 
5 applying the flexible composite substrate to a receiving surface. The adhesive strength of the 
second material is greater than the adhesive strength of the first material. 
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